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Scheme S1 : Step by step synthesis of fluorenBi€&+C8) and benzothiadiazol&8TB-C8) monomers with
linear alkyl chains : (i) Pd(RJx, THF, KxCO; 2M, reflux (i) NBS, CHC}, RT (iii) Pd(Ph)s, K:PO,, DMF,
reflux (iv) NBS, CHC}, RT (v) Pd(PB4, KsPQ,, DMF reflux (vi) NBS, CHCY, RT (vii) Pd(Ph)4, KsPO,
DMF, 100°C (viii) NBS, CHCJ, RT.
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Figure S2: Graphical representation of orbital fiens energy level of polymers and PC70BM.



Table S3: Photovoltaic parameters of polynte8 FB-C8 andPBTFF-C8 blended with PC60BM or
PC70BM incorporated in active layer of devices vaitbhitecture ITO/PEDOT:PSS/active layer/Ca/Al.

Polymer Acceptor | Solvent Voc (V) | Jsc FF n (%)
(ratio D:A) | processing (mA/cm?)
PBTFB-C8 (Pff)OBM CB 0.84 2.78 0.28 0.65
PC60BM
(1:2) CB 0.74 4.62 0.34 1.16
(P1(_217)OBM CB 0.85 3.44 0.28 0.81
PC70BM
(1:2) CB 0.79 6.6 0.33 1.73
PBTFF-CS (Pff)OBM CB 0.86 2.65 0.29 0.66
PC60BM
(1:2) CB 0.76 3.42 0.31 0.81
(P1(_217)OBM CB 0.76 3.93 0.30 0.90
PC70BM
(1:2) CB 0.83 6.13 0.36 1.82
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Figure S4: Evolution of the mobility vs ™E(E is the applied electric field) for the PBTFBC®[70]PCBM
solar cells with 1:3 (open blue dots) and 1:4 (omzhsquares) ratios.



Experimental Section

Materials:

All reagents and chemicals were purchased fromiéigdiAcros or Kaironkem and used as received, exoep
THF which was distilled over sodium—benzophenoner po use. Thin layer chromatography was performed
silica gel-coated aluminium plates with a partisiee of 2—25 mm and a pore size of 60 A°. MercK8B-230

mesh) silica was used for flash chromatography.

Characterisation techniques:

All synthesized monomers and polymers were chatiaetéby'H and**C NMR and elemental analysis. NMR
spectra were recorded on a Bruker AC 200 MHz spsawtter. Chloroform-d (CDG) containing TMS as an
internal standard, is used as solvent. Elementyses (C, H, N, and S) were carried out by CRMP@ha

university of Rennes 1 (France).

UV-vis absorption spectra were recorded in chlamfgolution and in thin film on a Perkin-Elmer Ladab2
spectrometer (wavelength range: 300—900 nm; ra@enlu?2 nm). Molecular weights of the polymer fracts
(obtained by Soxhlet extraction) were measuredguSIEEC on a 1100HP Chemstation equipped with a 360-7
mm PLgel Mixed-D 5 mm/104 A° column. Detection waerformed by a diode array UV-vis detector and a
refractive index detector. The column temperaturd the flow rate were fixed to 313 K and 1 mLhin
respectively. The calibration curve was built ustt@ polystyrene (PS) narrow standards (S-M-10*fikdm
Polymer Labs) and all molecular weights are theeefpven in equivalents of PS (eq. PS). Two run2®MmL
injection of ca. 2 mg/ml polymer in HPLC grade TH&lutions were typically analyzed for each sampia w
UV-vis detection located at 355 nm. Electrochemjmaliymerizations of the synthesized macromonomengw
carried out in a one compartment, three-electrdeetrechemical cell equipped with a flat platinunorking
electrode (7 mm?), a Pt wire counter electrode, amd\g/Agsilver wire reference electrode. The electrolyte
consisted of 0.1 M tetrabutylammonium hexafluorgggt@ate (TBAHFP) solution in dichloromethane
containing 2 x 18 M macromonomer. For the characterisation of phaitaic properties, bulk heterojunction
solar cells were fabricated using a classical dewesign on a glass substrate covered by a trampar
conductive oxide, ITO (indium-tin-oxide), accordit@the procedure and layout described in ref.Thé ITO
layer was covered with an 80 nm thick interfaciBD®T/PSS layer (Baytron-P1). The active layer wais-s
coated onto the PEDOT layer from chlorobenzenetisolsi containing the mixture of donor and PCBM.
Finally, a 1.3 nm thick layer of LiF was evaporatadtop of the active layer and covered by the alium
electrode (100 nm). The active surface of the dewas 28 mf Current-voltage characteristics and power
conversion efficiencies of the solar cells were soeed in inert atmosphere via a computer contrddleithleyl
SMU 2400 unit using 1000 W ‘fnair-mass (1.5) simulated white light generatedab@riel Solar AAA (Xe
Lamp) simulator. It has to be noted that thesesaneilated conditions, which are however consistétit most

published work to date. A monocrystalline silicoolas cell, calibrated at the Fraunhofer Institutla®®



Energiesysteme (Freiburg, Germany), was used afeeence cell to confirm stabilisation of the 1080m™
illumination. In addition, the used apparatus wasaamdard class AAA system which is widely used ginds
mismatch factors around 4 % in the 300 to 1100 ange, as described by Risg Laboratory. The cell was
illuminated through the ITO. The temperature of fudymer heterojunction, measured using a thermuoleou
(Pt100) mounted on the ITO substrate, reached 34t tke initial | (V) characterisation.

For the mobility measurements using the photoCEini&thod, we used a laser beam operating at 532nm wit
1ns light pulses. The solar cells were lit from ER® side. After a 0.5us delay time, the photogetezt charges
are extracted by applying a ramp voltage on thécdaysing an Agilent 33220A (the Al cathode is cected to
the positive terminal). The signal was recordecddrektronix DPO7104 oscilloscope. The mobility ailuere

obtained as explained in ref [3].

Synthesis

Preparation of monomer

5,5-dimethyl-2-(4-octylthiophen-2-yl)-1,3,2-dioxabonane (1), 2,7-Bis(4-octyl-5,29-bithien-2-yl)-flucen-9-

one (5)were prepared as reported

4,7-bis(4-octylthiophen-2-yl)benzo[c][1,2,5]thiadiaole (2): A mixture of 4,7-
dibromobenzo[c][1,2,5]thiadiazole ( 478 mg, 1.6 nimo5,5-dimethyl-2-(4-octylthiophen-2-yl)-1,3,2-
dioxaborinane (1) (1.5 g, 4.8 mmol), and Pd(@Ph5.5 mg, 3% molar) in 2.0 M &£0; aqueous solution (5
ml) and THF (20 ml) was refluxed overnight. The tahe was then allowed to cool to room temperatefere
addition of 1M HCI and extracted with diethyl eth&he organic layer was dried over 8& and the solvent
was evaporated. The crude product was purifiedillmagel column chromatography with hexane/chlorof
(4:1 vlv) as eluent to afford 4,7-bis(4-octylthigph2-yl)benzo[c][1,2,5]thiadiazolel) as a brown viscous oil.
(233 mg, yield: 28%)'H NMR (200 MHz, CDC}, 8): 8.08 (s, 1H; Ar H), 8.07 (s, 1H; Ar H), 7.93 @H; Ar
H), 7.15 (s, 1H; Ar H), 2.79 (1 = 7.2 Hz, 4H; CH), 1.88-1.73 (m, 4H; Ch), 1.53-1.34 (m, 20H, C}}, 0.98 (t,
J=6.6 Hz ,6H; ChH)

4,7-bis(5-bromo-4-octylthiophen-2-yl)benzo[c][1,2 JBhiadiazole 3): 4,7-bis(4-octylthiophen-2-
yhbenzo[c][1,2,5]thiadiazolel] (417 mg, 0.79 mmol) was dissolved in 10 ml ofoabform and placed in a
light protected two-neck round bootom flask. N-basuccinimide (297 mg, 1.67 mmol) dissolved in 10afnl
chloroform was placed in a dropping funnel, anchthdded drop wise to the flask at room temperathifter
stirring for overnight at room temperature, theutttsg mixture was poured into 20 ml of water, atheén
extracted with dichloromethane. After solvent realpthe crude product was purified by silica geluom
chromatography with hexane/chloroform (9:1 v/v) elsent to afford 4,7-bis(5-bromo-4-octylthiophen-2-
yl)benzo[c][1,2,5]thiadiazole3) as reddish flakes. (240 mg, 44 4) NMR (200 MHz, CDC}, 8): 7.77 (s, 2H:;
Ar H), 7.75 (2H, s; Ar H), 2.64 (1= 7.2 Hz, 4H; CH), 1.73-1.59 (m, 4H; C}h, 1.43-1.26 (m, 20H; C}), 0.88

(t, J=6.5 Hz, 6H; CH)



4,7-bis(3-octyl-2,2'-bithiophen-5-yl)benzo[c][1,2 Bhiadiazole (4): A mixture of 4,7-bis(5-bromo-4-
octylthiophen-2-yl)benzo[c][1,2,5]thiadiazolg)(( 217 mg, 0.32 mmol) , 5,5-dimethyl-2-(thioph2iy)-1,3,2-
dioxaborinane (149 g, 0.76 mmol), and Pd®P15 mg, 4% molar), PO, ( 155 mg, 0.76 mmol) dissolved in
30 ml of DMF was refluxed overnight. The mixture svenen allowed to cool to room temperature before
addition of 1M HCI and extracted with diethyl eth&he organic layer was dried over 8& and the solvent
was evaporated. The crude product was purifiedillma gyel column chromatography with hexane/chlorof
(4:1 vlv) as eluent to afford 4,7-bis(3-octyl-Zhthiophen-5-yl)benzo[c][1,2,5]thiadiazole3)( as reddish
powder. (50 mg, 23 % NMR (200 MHz, CDC}, 8): 7.99 (s, 2H; Ar H), 7.83 (s, 2H; Ar H), 7.36 (dd = 5
Hz,J, = 1.2 Hz, 2H; Ar H), 7.25 (dd}; = 3.6 Hz,J, = 1.2 Hz, 2H; Ar H), 7.13 (dd}; =5.2 Hz,J, = 3.6 Hz, 2H;
Ar H), 2.85 (t,J= 7.2 Hz, 4H; CH), 1.83-1.55 (m, 4H; C}J, 1.47-1.21 (m, 20H; C}), 0.88 (t, 6HJ = 6.6 Hz;
CHs). *C NMR (200 MHz, CDGJ, (3): 152.49, 140.48, 136.86, 136.01, 132.31, 13018%,48, 126.01, 125.54,
125.39, 31.88, 30.66, 29.62, 29.44, 29.29, 22.8841 Elemental analysis forgl4N,Ss (Calc.): C, 66.23; H,
6.44; N, 4.07; S, 23.27; Found: C, 65.53 ; H, 6/443.88; S, 22.12

4,7-bis(5'-bromo-3-octyl-2,2'-bithiophen-5-yl)benzfc][1,2,5]thiadiazole (BTB-C8): 4,7-bis(3-octyl-2,2'-
bithiophen-5-yl)benzo[c][1,2,5]thiadiazol&)((267 mg, 0.39 mmol) was dissolved in 10 ml ofocbform. N-
bromosuccinimide (145 mg, 0.81 mmol) dissolved thnil of chloroform was then added dropwise at room
temperature. After stirring for overnight at rooemperature, the resulting mixture was poured it of
water, then extracted with dichloromethane. Af@vent removal, the crude product was purified itigas gel
column chromatography with cyclohexaneas eluentatford 4,7-bis(5'-bromo-3-octyl-2,2'-bithiophen-5-
yl)benzol[c][1,2,5]thiadiazoled) as violet powder. (312 mg, 95 %) NMR (200 MHz, CDC}, 5): 7.95 (s, 2H;

Ar H), 7.81 (s, 2H; Ar H), , 7.05 (d} = 3.8 Hz, 2H; Ar H), 6.97 (d] =3.8 Hz, 2H; Ar H), 2.79 ()= 7.8 Hz,
4H; CH,), 1.78-1.64 (m, 4H; C}), 1.21 (m, 20H; Chk), 0.89 (t, 6H,J = 6.6 Hz; CH) Anal.calcd for
CsgH4BroN,Ss: C, 53.89; H, 5.00; N, 3.31; S, 18.93 ; fouBd53.67 ; H, 5.08 ; N, 3.29 ; S, 18.92

2,7-bis(5'-bromo-3-octyl-2,2'-bithiophen-5-yl)-9H-fuoren-9-one (5): 500 mg of 2,7-Bis(4-octyl-5,29-
bithien-2-yl)-fluoren-9-one (4) (0.68 mmol) were dissolved in 15 ml of chlorofoim a flask at room
temperature. 267 mg of NBS dissolved in 15 ml dbiedform was added drop wise to the flask and laavatir
overnight at room temperature. After overnight, tmixture was washed with water then extracted by
dichloromethane, and further purify by column chabography (silica gel, hexane/dichloromethane,).7:(386
mg, yield = 64%)H NMR (200 MHz, CDC}, 3): 7.86 (s, 2H; Ar H), 7.68 (dl=7.8 Hz , 2H; Ar H), 7.50 (d]
=7.8 Hz, 2H; Ar H), 7.21 (s, 2H; Ar H), 7.04 @z 3.8 Hz, 2H; Ar H), 6.90 (dl =3.8 Hz, 2H; Ar H), 2.74 (t,

J= 7.6 Hz, 4H; CH), 1.62 (t, J= 7.6 Hz 4H; CH 1.28 (m, 20H; Ch), 0.89 (t, 6H,J = 6.6 Hz; CH) ;
Anal.calcd for GsHueBr.,OS:: C, 60.67; H, 5.20; S, 14.40 ; found: C, 61.94;3#1; S, 14.59. All other

analytical data were similar to those reportecefienence [2].



2,7-bis(5-bromo-4-octylthiophen-2-yl)-9H-fluoren-9ene (6):In a light protected flask, N-bromosuccinimide
(0.782 g, 4.38 mmol) was dissolved in 10 ml of cbform at room temperature. 2,7-bis(4-octylthiopi2eyl)-
9H-fluoren-9-one (1 g, 1.758 mmol) dissolved inrADof chloroform was then added drop wise to tH&SN
solution. After complete addition, a red precigtatas obtained and the mixture was stirred for dditianal
period of 12 h at room temperature. The reactios thian poured into water and extracted with dieétiger.
After solvent removal, a minimum volume of chlorofowas added to dissolve the product and methaasl w
then added to allow precipitation and cooled in rbieigerator. Bright orange powder were then rfédtk and
dried (0.92 g, yield: 72 %JH NMR (200 MHz, CDCJ) d (ppm): 7.78 (2H,d,J=1.6 Hz), 7.58 (2H, dd, J& 7
and 1.8 Hz), 7.46 (2H, d, J= 7.8 Hz), 7.07 (2Hs)6 (4H, t, J= 8.05 Hz), 1.65-1.56 (4H, m), 1.2001(20H,

m), 0.89 (6H, m). All other analytical data wermgar to those reported in reference [2].

2,7-Bis(4-octyl-5,29-bithien-2-yl)-fluoren-9-one (7 0.9 g of 2,7-bis(5-bromo-4-octylthien-2-yl)-fluor®one
(2) (1.26 mmol) and 0.62 mg of 5,5-dimethyl-2-(thi2 yl)[1,3,2]dioxoborinane (3.15 mmol, 2.5 eq.)reve
placed in 50 mL of anhydrous DMF and the mixtureswstrred under argon for 10 min at 60°C and th@éd 8
mg of KsPQ, (3.7 mmol, 3 eq.) and 73 mg of Pd(RR?1(0.06 mmol) were added. The mixture was keptfaixe
for 16h with constant stirring and then allowedtml to 25 °C. The reaction was treated with hybdlogc acid
(2.0 M) and the product was extracted with dietefier. The crude was concentrated and dissolvesl in
minimum of chloroform and the addition of methaaflbws precipitation of pure product. We obtaineg:jol
red precipitates. (930 mg, yield= 88 %).NMR (200 MHz, CDC}) d (ppm): 7.85 (2H, d, J = 1.3 Hz), 7.63
(2H,dd,J=7.9 and 1.3 Hz), 7.44 (2H, d, J =Hz§, 7.32 (2H, dd, J = 5.1 and 1.3 Hz), 7.21 (8K,7.15 (2H,
dd, J =3.5and 1.3 Hz), 7.07 (2H, dd, J = 5.1&bdHz), 2.75 (4H, t, J = 7.3 Hz), 1.65 (4H, quiht 7.6 Hz),
1.40-1.20 (m, 20H), 0.9-0.8 (m, 6HJC NMR (200 MHz, CDGJ) d (ppm): 193.31, 142.64, 140.66, 140.29,
135.92, 135.03, 134.96, 131.19, 130.88, 127.45,5826.25.90, 125.44, 120.98, 120.74, 31.89, 3®@9A9,
29.43, 29.26, 22.68, 14.13. Elemental analysisCigHs0S; (calculated): C, 73.72 %; H, 6.60 %; Elemental
analysis (found): C, 73.42%; H, 6.50%.

2,7-bis(5'-bromo-3-octyl-2,2'-bithiophen-5-yl)-9H-fuoren-9-one (BTF-C8):500 mg of 2,7-Bis(4-octyl-5,29-
bithien-2-yl)-fluoren-9-one  (0.68 mmol) (17) wedtssolved in 15 ml of chloroform in a flask at room
temperature. 267 mg of NBS dissolved in 15 ml dbidform was added drop wise to the flask and laawir
overnight at room temperature. After overnight, tmiture was washed with water then extracted by
dichloromethane, and further purified by columnochatography (silica gel, hexane/dichloromethane3)7:
(386 mg, yield = 64%)H NMR (200 MHz, CDC}, §): 7.86 (s, 2H; Ar H), 7.68 (dl=7.8 Hz , 2H; Ar H), 7.50
(d,J=7.8Hz, 2H; Ar H), 7.21 (s, 2H; Ar H), 7.04, {= 3.8 Hz, 2H; Ar H), 6.90 (d] =3.8 Hz, 2H; Ar H),
2.74 (t,J= 7.6 Hz, 4H; CH), 1.62 (t, J= 7.6 Hz 4H; CH 1.28 (m, 20H; Ck), 0.89 (t, 6H,J = 6.6 Hz; CH) ;
Elemental analysis for £H4Br.0S, (calculated): C, 60.67; H, 5.20; S, 14.40 ; fou@d:61.94; H, 5.41; S,

14.59. All other analytical data were similar tosk reported in reference [2].



3-(2-ethylhexyl)thiophene:1.97g (81mmol) of magnesium is activated by heateurhigh vacuum. 30mL of
distillated THF is added. Separately, 14.2g (73®om of 2-ethylhexyl bromide is diluted in 12 mL of
distillated THF and added drop by drop to Mg. Aftiee addition, reflux is maintained during 1h. 18§.34
mmol) of 3-bromothiophene is diluted in 25 mL o$tillated THF and 332 mg of catalyst is added ®ftask.
The temperature is reached to 0°C and (2-ethylheadnesium bromide is slowly added. The reactionetd
black quickly. After 6 hours, HCI 1M is added arn tproduct is extracted by Bt dried over MgS@and
concentrated. The pure compound is obtained bynwdwagraphy over silica gel with hexane as elueB6@ of
colorless oil is obtained (74%). RMN (CDCL, 200MHz): 5= 7.23 (dd, 1H, J= 3.0, 4.8 Hz), 6.90 (m, 2H),
2.56 (d, 2H, J= 6.7 Hz), 1.56 (m, 1H), 1.36-1.22 &), 0.87 (m, 6H). RMN®C (CDC}k, 200MHz):5= 141.8,
128.7,124.7, 120.6, 40.3, 34.2, 32.4, 28.8, 2Z4), 14.1, 10.8.

(5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)thiophen-2yDtrimethylsilane  (8): 10g (64 mmol) of
trimethyl(thiophen-2-yl)silane is diluted in 80 ndf distillated THF. Temperature is reached to -7&1@ 30
mL of Butyllithium in solution in hexane (dosedza8 M, 68 mmol) is added drop by drop. Temperaisitept
between -78°C and -30°C during 1h and then 14.2X8B mmol) of Trimethylborate is added. The reacis
warm to room temperature and stirred 1h. HCI 0.8Mdded. The product is extracted byCEtThe organic
layer is washed twice by water and once by satdratgieous solution of NaCl. Then, 16.66 g (160 mmbl
neopentylglycol is added with MgQOMagnetic stirrer is kept during 1h before filtoat, concentration and
purification by chromatography over silica with peme/E4O (90/10 vol). 10.78 g of the desired compound are
obtained as a white solid. Yield of 63%. RMN (CDCl, 200MHz):6= 7.62 (d,J = 3.28 Hz, 1H), 7.30 (d] =
3.27 Hz, 1H), 3.77 (s, 4H), 1.03 (s, 6H), 0.329¢3) ; RMN *°C (CDCk, 200MHz):8= 147.1, 136.4, 134.9, 72.3
(2C), 32.0, 21.8 (2C), -0.1 (3C)

2-bromo-3-(2-ethylhexyl)thiophene (9)2 g (10.2 mmol) of 3-(2-ethylhexyl)thiophene aresdilved in 20 mL

of CHCI3 and 10 mL of acetic acid. 1.906 g (10.7 ehmi1.05 eq.) of N-bromosuccinimide is added partio
wise to the solution previously cold at 0°C. Af8hours, 40 mL of CHCI3 are added to the solutitich is
washed with NaOH 0.5M, twice by water, then driegtroMgSO4, concentrated under vacuum. The crude
product is purified by distillation in a Kugelrolsystem under vacuum at 150°C (according to the uracu
efficiency). 2.47 g (Yield 88%) of desired compouareé obtained. RMNH (CDCl, 200MHz):3=7.18 (d,J =

5.6 Hz, 1H), 6.76 (dJ = 5.6 Hz, 1H), 2.49 (d] = 7.1 Hz, 2H), 1.69-1.48 (m, 1H), 1.39-1.17 (m, 86188 (t,J

= 7.2, 6H).

(3'-(2-ethylhexyl)-[2,2'-bithiophen]-5-yl)trimethyl silane (10): 550 mg (4 mmol) of(5-(5,5-dimethyl-1,3,2-
dioxaborinan-2-yl)thiophen-2-yl)trimethylsilane (8), 500 mg (3.63 mmol) of 2-bromo-3-(2-
ethylhexyl)thiophene (9)are solubilized in 20 mL of THF. Solution is degaddy 4 consecutives freeze-
pump-thaw cycles. Then 33 mg (1% molar) ofdbds, 21 mg of (tBu)PHBF,, then 2.2 mL of 1M aqueous and
degazed solution of IC0; (1.2 eq.) are added. The tube is placed in a @l°Rath and stirring is kept during



14 hours. Then solution is cool down to room terapee, E{O is added and organic phase is washed by water,
NaCl saturated, dried over Mg@C5olvent is evaporated. The purification is perfed by chromatography
over silica gel with pentane as eluent. 507 mg (8884d) of a viscous liquid is obtained. RMMN (CD,Cl,,
200MHz): 8= 7.22-7.13 (m, 3H), 6.92 (d,= 5.21 Hz, 1H), 2.70 (d] = 7.22 Hz, 2H), 1.73-1.54 (m, 1H), 1.39-
1.12 (m, 8H), 0.93-0.76 (m, 6H), 0.33 (s, 9H) ; RMiE (CD,Cl,, 200MHz): 5= 141.4, 140.4, 138.6, 134.1,
131.1, 130.5, 127.3, 123.4, 40.2, 33.2, 32.5, 2%71, 23.0, 14.1, 10.7, -0.1 ; HRMS (M+H+): cahted for
C19H30S,Si: 351.16365, found 351.1635 ; Elemental Analysaéculated C, 65.08; H, 8.62; S, 18.29 and found
C, 64.90; H, 8.54; S: 17.88

(5'-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)-3'-(2-ehylhexyl)-[2,2'-bithiophen]-5-ytrimethylsilane (12):
980 mg of(3'-(2-ethylhexyl)-[2,2'-bithiophen]-5-yl)trimethyl silane (10)is solubilized in 15 mL of distillated
THF. Temperature is reached to -78°C and 1.25 mButfllithium in solution in hexane (dosed at 2432.8
mmol) is added drop by drop. Temperature is kepiéen -78°C and -30°C during 1h and then 0.63 m& (5
mmol) of trimethylborate is added. The reactiorwisrm to room temperature and stirred 1h. HCI 0.BM i
added. The product is extracted byt The organic layer is washed twice by water ancdedby saturated
aqueous solution of NaCl. Then, 730 mg (7 mmoledpentylglycol is added with MgQQMagnetic stirrer is
kept during 1h before filtration, concentration gndification by chromatography over silica withnpent/EtO
(90/10 vol). 608 mg of the desired compound areaiobt as a white solid. Yield: 51%. RMMI (CDCl,
200MHz): 6= 7.34 (s, 1H), 7.21 (dl = 3.43 Hz, 1H), 7.16 (d] = 3.43 Hz, 1H), 3.76 (s, 4H), 2.69 @ 7.27
Hz, 2H), 1.73-1.59 (m, 1H), 1.39-1.14 (m, 8H), 1(636H), 0.90-0.76 (m, 6H), 0.38-0.28 (m, 9H)

4,7-bis(3-(2-ethylhexyl)-5'-(trimethylsilyl)-[2,2'-bithiophen]-5-yl)benzo[c][1,2,5]thiadiazole (12): 605 mg
(1.31 mmol) of  (5'-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)-3'-(2-ehylhexyl)-[2,2'-bithiophen]-5-
yhtrimethylsilane (11), 175 mg (0.59 mmol) of dibromobenzothiadiazole sotbilized in 15 mL of THF and
15 mL of toluene. The solution is degazed by 4 eousve freeze-pump-thaw cycles and 27 mg (4 %23.0
mmol) of Pd(PP¥), is added. 1.31 mL of 1M CO; aqueous solution is added and the tube is dej@i@ oil
bath. After 24 hours, the reaction is stopped. Jtiation is washed by water; the organic layerssaparated
and filtrated on celite. Solvent is removed andifmation by chromatographic column on silica gsl i
performed using cyclohexane and then 2 % of GHiCktyclohexane as eluent. 160 mg of pure compasind
obtained (32% yield). RMNH (CDCl;, 200MHz):3= 7.96 (s, 2H), 7.83 (s, 2H), 7.30 (s 3.44 Hz, 2H), 7.21
(d, J = 3.45 Hz, 2H), 2.81 (d]) = 7.18 Hz, 4H), 1.86-1.66 (m, 2H), 1.50-1.17 (m, 166196-0.80 (m, 12H),
0.41-0.33 (m, 18H)

4,7-bis(5'-bromo-3-(2-ethylhexyl)-[2,2'-bithiophen}5-yl)benzo[c][1,2,5]thiadiazole (BTB-C2C6): 160 mg
(2.92 mmol) of4,7-bis(3-(2-ethylhexyl)-5'-(trimethylsilyl)-[2,2'-bithiophen]-5-yl)benzo|c][1,2,5]thiadiazole
(12) is solubilized in 50 mL of CHGI 69 mg (2.02 equivalents) of NBS are added powit®. The reaction is
protected from the light and let stir 3h30. Wateradded and the organic layer is extracted wasbeih &y



H.0, dried over MgS@and concentrated. Purification by chromatogragleicimn on silica gel is performed
using cyclohexane and then 3 % of toluene in cyotahe as eluent. 90 mg of pur compound is obta sh
yield).1H NMR (200 MHz,CDCl3) & ppm: 7.93 (s, 2H), 7.82 (s, 2H), 7.05 {ds 3.85 Hz, 2H), 6.97 (d] =
3.85 Hz, 2H), 2.74 (d] = 7.23 Hz, 4H), 1.84-1.63 (m, 2H), 1.39-1.15 (m, 168188 (t,J = 7.22, 7.22 Hz, 6H)
HRMS : (M+) : m/z calculated for £H4.BroN,Ss : 844.03128, found 844.0315; Elemental Analysidcwated
C, 53.89; H, 5.00; Br, 18.87; N, 3.31; S, 18.93 touhd C, 53.58; H, 4.99; S, 19.41

2,7-diiodo-9H-fluoren-9-one (14)5 g of fluorenone (27.7 mmol) are solubilized ir0IAL of CHCL. 50 mL

of AcOH and 12 mL of K5O, are added. The temperature is increased to 7BC.dLof N-iodosuccinimide
(61 mmol) are added portion wise every 2 min. Tiaskfis protected from light and refluxing and retig are
kept for 6 hours. The reaction is poured in 400ohtcold agueous NaOH 2M. Organic compound are eteda
by CHCL. The organic layer is then washed by water, doeer MgSQ and the solvent is evaporated. The
crude product is recristallised in EtOH to affor® @ of a yellow solid (78% yield). RMNH (CDCl,
200MHz): 8= 7.95 (dd, 2H, J = 1.6, 0.5 Hz, H), 7.83 (dd, 21, 7.8, 1.6 Hz, H), 7.26 (dd, 2Hd,= 7.8, 0.5 Hz,
H). RMN *°C (CDCk, 200MHz):8= 190.9 (1C), 143.4 (2C), 142.9 (2C), 134.7 (2@33.5 (2C), 122.1 (2C),
94.5 (2C). Elemental Analysis: C, 36.14; H, 1.4®&8.75; O, 3.70

(3'-(2-ethylhexyl)-5'-(trimethylstannyl)-[2,2'-bith iophen]-5-yl)trimethylsilane (13): 0.507 g (1.45 mmol) of
(3'-(2-ethylhexyl)-[2,2'-bithiophen]-5-yl)trimethyl silane (10)is diluted in 30 mL of freshly distilled THF.
Temperature is erached to -78°C. 0.73 mL of a 2sBMtion of BuLi (1.59 mmol) in hexane is addedpltse.
The temperature is kept below -40°C during 45 mid #hen 1.6 mL of a 1M solution of trimethyltin ohide in
hexane is added dropwise. The solution is let reacm temperature during 2 hours;&flis added and organic
layer is washed by aqueous MH, H,O, and brine before drying over MgaQ he yield is estimated by NMR

to 85%. 926 mg of colored oil is obtained and usgdout further purification.

2,7-bis(3-(2-ethylhexyl)-5'-(trimethylsilyl)-[2,2'-bithiophen]-5-yl)-9H-fluoren-9-one (15): 920 mg of 85%
pure of (3'-(2-ethylhexyl)-5'-(trimethylstannyl);R2-bithiophen]-5-yl)trimethylsilane, 317 mg of
diiodofluorenone are solubilized in 15 mL of toleeand 3 mL of DMF. The solution is degassed by 3
consecutive freeze-pump-thaw cycles. 51 mg of PfjPis added (0.06 eq.) and the tube is put in a #PC
bath during 20 hours. The solution is washed b%oa\#,ClI solution, then water and finally dried over MgSO
Very quick chromatography purification is performedh CHCkL:CsHy4 (1:1 vol.) as eluent. The pure product
is obtained after recristallization in acetone. 4@ of dark red solid is obtained (yield of 63%d} MR (200
MHz, CDCl3 , 8 ppm 7.90 (dJ = 1.16 Hz, 2H), 7.68 (dd] = 7.81, 1.60 Hz, 2H), 7.49 (d,= 7.91 Hz, 2H),
7.21 (g, = 4.21, 3.84, 3.84 Hz, 6H), 2.72 @= 6.74 Hz, 4H), 1.83-1.59 (m, 2H), 1.48-1.13 (m, 16B187 (t,
J=7.13, 7.13 Hz, 12H), 0.35 (s, 18H); 13C NMR (200 #B8DCl;, 6 ppm 193.4, 142.6, 141.0, 140.8, 140.0,
139.8, 135.1, 134.2, 131.7, 131.3, 127.4 (2C),2,2121.0, 120.7, 40.2, 33.6, 32.6, 28.7, 25.7,,23101, 10.8,
-0.1



2,7-bis(5'-bromo-3-(2-ethylhexyl)-[2,2'-bithiophen}5-yl)-9H-fluoren-9-one (BTF-C2C6)

400 mg (0.46 mmol) of 2,7-bis(3-(2-ethylhexyl)-Fihethylsilyl)-[2,2'-bithiophen]-5-yl)-9H-fluorer8-one ()
is solubilized in 50 mL of CHGI The temperature is cooled down to 0°C. 166 m@3(éhmol) of NBS is added
by small portions. After 2h at 0°C and 2h at ro@mperature, O is added and organic layer are extracted,
washed by water and dried over MgS@urification by chromatography on silica gel isrformed using
cyclohexane and 5 to 8 % of toluene as eluentn39af black red powder are obtained (yield of 94 %)

1H NMR (400 MHz,CDCl; , 6 ppm 7.84 (dJ = 1.72 Hz, 2H), 7.63 (dd] = 7.79, 1.76 Hz, 2H), 7.45 (d,=
7.83 Hz, 2H), 7.16 (s, 2H), 7.02 (@~ 3.83 Hz, 2H), 6.88 (d) = 3.84 Hz, 2H), 2.64 (d) = 7.21 Hz, 4H),
1.71-1.59 (m, 2H), 1.40-1.18 (m, 16H), 0.86J(t 7.11, 7.11 Hz, 12H); 13C NMR (400 MHEZDCI; , 5 ppm
193.2, 142.7, 140.8, 140.5, 137.3, 135.0, 134.8,3,3130.3, 130.2, 126.9, 126.5, 121.0, 120.8,11,140.3,
33.5, 32.5, 28.7, 25.7, 23.0, 14.1, 10.7; Elemehtellysis: calculated C, 60.67; H, 5.20; Br, 17.94;1.80; S,
14.40 and found C, 61.13; H, 5.39; S, 14.23

Synthesis of polymer

Poly [4-(5'-(9,9-dihexyl-7-(3"-octyl-2,2'-bithiophen-5-yl)-9H-fluoren-2-yl)-3-octyl-2,2'-bithiophen-5-
yl)benzo[c][1,2,5]thiadiazole] (PBTFB-C8): 4,7-bis(5'-bromo-3-octyl-2,2'-bithiophen-5-yl)bezo[c][1,2,5]
thiadiazole (BTB-C8) (400 mg, 0.47 mmol), an&,2'-(9,9-dihexyl-9H-fluorene-2,7-diyl)bis(5,5-dimthyl-
1,3,2-dioxaborinane)(238 mg, 0.47 mmol) were charged in a 25 ml fiaséter N. After adding toluene (6 ml)
the mixture was degassed by following the additbNaCO; solution (2 ml, 2.0 M) , and the catalysts Pd¢db)
(8.6 mg, 9 16 mmol) and P(o-toly}) (17 mg, 5.4 x 18 mmol). The mixture was then heated at 120 °C foh7
For end-capping, 2-thiophene boronic ester (1850r¢ mmol) and 2-bromothiophene (154 mg, 0.94 mmol
were added and the mixture was heated for anottrerAtter cooling to room temperature, the mixtwas
poured into methanol. The precipitate was colleeed washed with methanol vigorously then extratted
soxhlet extraction with acetone and chloroform. Thiroform fraction was concentrated and useduther
use. (375 mg, 67 %) Mn : 5.64 kDa (eq PS) ; Mwil&Da (eq PS); PDI: 1.564 NMR (200 MHz, CDC},

d): 7.95 (s, 2H; Ar H), 7.81 (s, 2H; Ar H), , 7.08, 0 = 3.8 Hz, 2H; Ar H), 6.97 (d] =3.8 Hz, 2H; Ar H), 2.79
(t, J= 7.8 Hz, 4H; CH)), 1.78-1.64 (m, 4H; C}), 1.21 (m, 20H; CH), 0.89 (t, 6HJ = 6.6 Hz; CH) ; *C NMR
(200 MHz, CDC}, 8): 152.97, 152.22, 145.46, 145.33, 140.93, 137135,75, 133.38, 133.10, 131.16, 127.29,
125.80, 125.59, 120.17, 78.10, 77.46, 76.83, 53090, 32.39, 30.16, 29.96, 29.82, 23.17, 23.8062, 14.50
Anal. calcd for GiHgoN,S;: C, 71.91; H, 6.80; N, 2.36; S, 18.93; found: €54; H, 7.01; N: 2.51; S, 14.34

Poly[2-(5'-(9,9-dihexyl-7-(3'-octyl-2,2'-bithiophen5-yl)-9H-fluoren-2-yl)-3-octyl-2,2'-bithiophen-5-y)-9H-
fluoren-9-one] (PBTFF-C8): 2,7-bis(5'-bromo-3-octyl-2,2'-bithiophen-5-yl)-9H-fuoren-9-one (BTF-C8)
(200 mg, 0.22 mmol), and,2'-(9,9-dihexyl-9H-fluorene-2,7-diyl)bis(5,5-diményl-1,3,2-dioxaborinane)
(113 mg, 0.22 mmol) were charged in a 25 ml flaslar N. After adding toluene (6 ml), the mixture was
degassed by following the addition of J&&; solution (2 ml, 2.0 M) , and the catalysts Pd(gl¢d)mg, 4,4 16



mmol) and P(o-tolyd (8 mg, 2.6 x 18 mmol). The mixture was then heated at 120 °C @h7 For end-
capping, of 2-thiophene boronic ester (94 mg, Gdol) and 2-bromothiophene (73 mg, 0.44 mmol) were
added and the mixture was heated for another Ztar Aooling to room temperature, the mixture wasrgd
into methanol. The precipitates were collected wadhed with methanol vigorously then extracted doshket
extraction with acetone and chloroform. The chlorof fraction was concentrated and used for furtiser ( 92
mg, 33 % ) ; Mn : 3.24 kDa (eq PS)jw : 4.96 kDa (eq PS) : 1.53'"H NMR (200 MHz, CDC}, §): 7.83-6.86
(m, 16H), 2.80 (br, 4H), 2.01 (br, 4H), 1.68-1.®F, (40H), 0.89 (br, 6H), 0.76 (br,6H)")C NMR (200 MHz,
CDClg, 8): 151.14, 150.45, 146.66, 142.42, 140.47, 137194.60, 134.55, 134.35, 130.71, 129.83, 129.15,
126.33, 126.25, 124.16, 120.61, 120.41, 120.379,3DD, 119.240, 89.450, 77.234, 76.599, 75.964)240.
31.528, 31.495, 31.085, 30.137, 29.299, 29.25B323.22.300, 22.178, 13.756; Anal.calcd fogHs,0Ss : C,
76.17; H, 6.88; O, 1.30; S, 15.64 ; found: C, C289H, 6.37; S, 11.70

poly(4-(5'-(9,9-bis(2-ethylhexyl)-9H-fluoren-2-yl)3-(2-ethylhexyl)-[2,2'-bithiophen]-5-yI)-7-(3-(2-
ethylhexyl)-[2,2'-bithiophen]-5-yl)benzolc][1,2,5]hiadiazole) (PBTFB-C2C6):200 mg (0.236 mmol) ot,7-
bis(5'-bromo-3-(2-ethylhexyl)-[2,2'-bithiophen]-5-W)benzo[c][1,2,5]thiadiazole (BTB-C2C6)and 0.496 mL

of 0.5M (0.248 mmol) solution in toluene &,9-Di(2-ethylhexyl)fluorene-2,7-diboronic acid bigl,3-
propanediol)esterare solubilized in 12 mL of solvant (toluene onlyhe solution is degassed by 4 consecutive
freeze-pump-thaw cycles before filling tube withgan. 0.496 mL of 1M aqueous solution ofGO;, 2 drop of
Aliquat 336 and finally 10.9 mg of Pd(Pfhare added to the solution. The tube is put ineahgated oil bath

at 100°C during 42 hours. 34 mg of para-methoxgbea boronic acid is added and after 1h30, 80 mg of
iodoanisole. After 1h30, the solution is coolingato Products are precipitated in methanol and petyis
purified by soxhlet extraction using acetone andlfy chloroform. 174 mg of very dark red powdepigained
(67% yield). RMN'H (CDClk, 200MHz):5= 8.01 (s, 2H), 7.86 (d, 2H), 7.74-7.61 (m, 6HB5/(d, 2H, J=3.4
Hz), 7.25 (s, 2H), 2.88 (d, 4H, J=6.3 Hz), 2.1342(, 4H), 1.88-1.80 (m, 2H), 1.47-1.25 (m, 18HRM0.55
(m, 40H).

Poly(2-(5'-(9,9-bis(2-ethylhexyl)-9H-fluoren-2-yl)3-(2-ethylhexyl)-[2,2'-bithiophen]-5-yl)-7-(3-(2-
ethylhexyl)-[2,2'-bithiophen]-5-yl)-9H-fluoren-9-one) (PBTFF-C2C6): 100 mg (0.112 mmol) o2,7-bis(5'-
bromo-3-(2-ethylhexyl)-[2,2'-bithiophen]-5-yl)-9H-fluoren-9-one (BTF-C2C6) and 0.235 mL of 0.5M
(0.117 mmol) solution in toluene 0f9,9-Di(2-ethylhexyl)fluorene-2,7-diboronic acid biél,3-
propanediol)esterare solubilized in 8 mL of solvant (toluene onlytoluene/DMF). The solution is degassed
by 4 consecutive freeze-pump-thaw cycles befolieditube with Argon. 0.235 mL of 1M aqueous sauatiof
K,CQ;, 2 drop of Aliquat 336 and finally 5.2 mg of Pd{B)? are added to the solution. The tube is put inea pr
heated oil bath at 100°C during 42 hours. 34 mgasi-methoxybenzene boronic acid is added and HiR0,
80 mg of iodoanisole. After 1h30, the solution okng down. Products are precipitated in methaaral
polymer is purified by soxhlet extraction using tace and finally chloroform. 84 mg of very dark neowder

is obtained (64% vyield). RMNH (CDCk, 200MHz):8= 7.94 (s, 2H), 7.80-7.51 (m, 10H), 7.33 (d, 2H3.3=
Hz), 7.25 (s, 2H), 7.18 (d, 2H, J=3.4 Hz), 2.804H, J=6.3 Hz), 2.08-2.04 (m, 4H), 1.78-1.68 (iid),21.47-
1.25 (m, 18H), 0.91-0.50 (m, 40H).
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